THE IIOEOTIUJRIANS OF THE NORTH PACIFIC COAST 
OF NOimi AMERICA COLLECTED BY 'I'HE ALBATROSS 
IN 1!)03. 



By Chaules Lincoln Edwards, 

OfTrhiittj (hllege, ILtrtfordj Connecticut. 



This paper is based on a eollection of llolotiuirians made ))j the 
Bureau of Fislieries steamer Albatross along the north Paeitic coast of 
North America during the Alaska salmon investigations of L9U3. The 
collection (*ontains ehnani speeies, one of which, ChJridota a/batrossi/\ is 
a new form. The sjieciinens have ))een added to the general collection 
of the United States National Museum. 

The synonymy is given only for the species discussed. The literature 
bearing on such forms is appended. In tilling out the habitats 1 am 
particular!}" indebted to the important work of Ludwig, published in 
1900. 



I. CHIRIDOTA 1./EVIS (Fabricius) 1780. 

June 20, 1903,— One tentacle-crown and one body fragment; Station 
4193; hit. 49'^ 20' 30" N., long. 123- 35' 40" W.*; 18 to 23 fathoms; 
bottom, temperature 50.3^. green mud and tine sand. 

Habitat . — Eastern coast of North America from Massachusetts (hit. 
42 N.) to Labrador (xVyers, 1852; Stimpson, 1853; Packard, I860; 

Verrill, 1861, 1866; Selenka. 1867; Bush, 1883; Lampert, 1885; 
Ganong, 1884, 1886, 1890^; Whiteaves, 1901). West coast of Green- 
land to hit. 69^ N. (Fabricius, 1780; Liitken, 1857; Stimpson, 1863; 
Norman, 1876; Duncan and Shiden, 1881; Ludwig, 1882). West and 
north of West Spitzbergen to hit. 80 N. (Ljungman, 1879). Nor- 
wegian coast to Finmark (Vahl, 1806; M. Sars, 1850. 1861); Dan- 
ielssen, 1861; Bidenkap, 1899; Ostergren, 1902). Murman coast 
(Jarzynsky, 1885). Kara Sea (Stuxberg, 1886). Ludwig, 1900 (p. 
165), gives the entire range from hit. 70^ W. to 68^ E., but Clark, 
1902, reports this species from Sitka and the Albatross Alaska Salmon 
Investigations, 1903, from the Gulf of Georgia, Halibut Bank, Van- 
couver Island, British Columliia, so that now it can be given as cir- 
cumpolar. Depth, 0 to 27 fathoms, exceptionally to 45 fathoms. 
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2. CHIRIDOTA ALBATROSSII Edwards, new species. 

June 25, 1903. — No tentacle-crown, bat twelve body frao’inents; Sta- 
tion4201, 138 to 145 fathoms; bottom, temperature45.5 - , soft gray imul, 
sand, broken shells. July 0. — Three tentacle-crowns and eleven body 
fragments; Station 4223; lat. 55 1' 9" N.. long. 130^ 42' 3" W. : 4S to 
57 fathoms; bottom, temperature 44.0 , soft, green mud. July 7. — 
One body fragment; Station 4220; lat. 55^ 30' 18" N., long. 131 37' 
16" AV., 31 to 02 fathoms; bottom, temperature 44. 8"^, rocky. July 
7. — One tentacle-crown and one body fragment; Station 4228; lat. 55 
30' 15" N., long. 131° 42' 30" W.; 41 to 134 fathoms; bottom, temper- 
ature 47.8°, gravel, sponge. July 7. — One body fragment; Station 
4232; lat. 55° 35' 36" N., long. 131 53' 49" W.; 77 to 93 fathoms; 

bottom, temperature 43.3 \ green mud, sponge, rocky. July 9. — One 
body fragment; Station 4239; lat. 55 28' 35" N., long. 131 46' 48" W. ; 
206 to 248 fathoms; bottom, temperature 48.8°, coarse sand, rocky. 

These specimens resemble C. (Fa))ri(‘ius) in many respects, but 
the presence of rods in the anterior i>art of the body wall, the greater 
size of the body, and the larger number of wheel-papillae constitute 
the chief ditie rential characters of this new species. 

In 1851 Pourtales described a (^hfrldota from Florida under the 
name of 6)/n(fj}ta rotlfera^ Pourtales's species also has rods in addition 
to the wheels, but it is much smaller than alhatrossil and lives among 
the branches of coral in shallow water. 

Generally O. her is has been taken from rather shallow water (up to 
27 fathoms, only exceptionally up to 50 fathoms, Ludwig, 1900, p. 165), 
while these specimens come from a range of 31 to 248 fathoms. 

Body. — Elongated, cylindrical. One fragment 21.5 cm. long and 
9 mm. in diameter, whole posteriorly, has some of the detached ends 
of gonads in the anterior cadom, wheia^ it is broken off from the 
tentacular piece, so it may represent approximately the length of the 
individual in ah‘ohol. Put in this specimen the l)ody wall is greatly 
contracted, as shown by the manv thickened folds and the crowded 
dorsal wheel-papilhe. Therefore it is probable that the living animal 
is considerably longer. Another fi’agment, also with anal end intact, 
is 22 cm. long and the diameter varies from 6 mm., where most con- 
tracted, to 12 mm. in the well-expanded parts, where the skin is 
stretch(‘d thin. A third fragment, with both anterior and posterior 
ends missing, measures 17 cm. in length and 5 mm. in diameter. 
Since the nunaining shorter pieces are of about the same average 
diameter as tln‘ above, it may be assumed that, with the tentacular 
part added, the species would have a hmgth of 18 to 25 cm. and a 
diameter of 6 to 12 mm. In regard to tin' size of G. he.vis^ Duncan 
and Sladen, ISSl (p. 14), say: ‘"The largi'st example of this species has 
been recorded by Sars, and measurc'd 100 mm. in length; generally. 
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however, they nuige from to 10 mm/’’ Consequently this new 
species is over twice the greatest and seven times the average leiiglh 
of C. Ise/vis, 

Color,— In ali‘ohol, vinaceous with spots of burnt sienna scattered 
all over the body and the tentacles. 

Tentacles. — Twelve, generally with cS to digits; in one 8})ecimen 
some tentacles have 0 digits; in another, 11. 

Spirolrs of the Inxhj wall, — Whetds in all respects like those of C, 
Iwr'iH, (See Duncan and Sladen, 1881, Plate I, tig, 18.) Diameter, O.US 
to 0.1:^ mm.: average, 0.1 mm. The wheel-papilhe are arranged in 



thi-ee rather irregular, more or less distinct, longitudinal rows in the 
dorsal inter-radii, while ventralh' they are few and scattered. In the 
fragment of the body, 17 cm. long, there are about 68 to 75 in each 
row. In C, Iwriri there are liO to 30 in each of the tlina^. rows 

Roih , — In the anterior body wall. In the longest specimen with 
tentacles these rods are at the posterior end of the piece, 1 cm. from 
the tentacles. The rods are straight to crescentic (fig. Dr), ends 



spinose, now one (tig. 1^) and then both (tig. Ic) bitid, while very 
raiely the branches unite to make perforations. Oft(m there is a 
small cluster of s})ines at the middle (tig. "Id), 

Oceasionallj^ the rod has compound curves (tig. and very rarely 
it is triradiate (tig. '"If). 

Rhe of rods io m lU'nneters, — Length, 0.05- to 0.15, average, tM; 
width, 0.O07 to 0.02; average, 0.01; width of branched ends, up to 0.06. 

Spicules (f the tentacles, — Rods similar to those in the body wall. 

Calcareous r in (j , — Like C, Ireris, 

Polian vesicles , — -In the four specimens, 10, 16, 17, and IS, scat- 
tered from right to left dorsal radius. In one specimen the longest is 




Fl(i. 1. — (’HIKIDOTA Al.nATKUSSII. U-r*. < ’AL(’ARP:oUS RODS. ( X 340. ) 




Flo. Li,— ('HIRIDOTA ALBATROSSII. f/-/, CALCARKOrs RODS. (X 340. 
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10 mm. In the other threi^ the longest are 5 mm. and the shortest 
1.5 mm. 

Sto?}e amaL—Muvh coiled, adherent to the dorsal mesenter}". The 
madreporite (tig. 8) lias a number (in one case 27) of 
transverse folds, which pi'oject f rom the mesentery. 

(io)i(I(Ih , — In two tufts, one each side of the mesen- 
teiy; tubes diehotoinously l>ranched. Of the speci- 
mens with gonads, two ai*e female and one male. 
Rdrador — Well developed. 

Cll hit ed funnels. — On the mesentery, near the body 
wall, similar to those* of C. (Duncan and Sladen, 

I8S1, Plate I, tig. IT). 

Ilahitid , — Queen Chai lotte Sound, off Fort Rupert, 
Vancouver Island, British Columbia; Boca de Quadra, 
vicinity of Naha Bav, Behm Canal, junction of Clar- 
ence Strait and Behm Canal, southeast Alaska. 
{Albatross Alaska Salmon Investigations, 1903.) 
These localities constitute the type region. 

7}//yc. — Cat. No. 25003. U.S.N.M. 




Stone canal and 

MADREPORITE. 
(X 29.) 



3. ANKYRODERMA JEFFREYSII Danielssen and Koren, 1879. 

dune 20, 1903 — Six specimens; Station 411KS; hit. 49 18' 30" N., 
long. 123^46' 12" W.; 157 to 230 fathoms; bottom temperature, 46.8^, 
soft, green mud. JulyO — One specimen; Station 4224; hit. 55 9' 24" 
N.. long. 130-' 41' 48" W. ; 156 to 166 fathoms: bottom temperature, 
43.7^, dark, green mud. July 7 — One specimen; Station 4230; hit. 
55 35' 13" N., long. 131 50' 11" W. ; 108 to 240 fathoms; liottom tem- 
perature, 42.4 , rocky. 

Not one anchor was found, albeit in most cases a stump of varying 
length is present. This I ttike to be the* ])roxiinal ])art of the stock of 
the anchor, the distal 
}>art, with the arms 
having been broken off. 

As Theel, 1886 (p. 49), 
suggests, such a stump 
witli broken end might 
easily have been taken 

for the long process of the *’cups"’ ly v. Marenzeller in describing 
his A. roretziL On many of the spoon-lik(*'' rods there arises, about 
the middle of the widened part of the rod, a sort of rudimentary 
spire, or process (tig. 4), which hitheilo has not been described. In 
some spt'cimens a degeneration has affected the spoon-like*' rods so 
that they are wholly or partially absorbed, with, at the same time, a 




FlC. 4 .— ANKYRODERMA JEFFREYSII. “ SPOON-LIKE ’ 
RUDIMENTARY SPIRE. (X 111.) 
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deposition upon them of tlie I’ed matter ordinarily peeuliai* to the 
wine-i‘ed bodies. Theel, 188t), notes a similar change of color in the 
tables of Trorlio^'^ioinn iuditrct ic\uu Theel. 

IJnhitat . — Lesser Antilles, lat. V2 to 10 X., lono\. W.; also 

hit. 3o to 42 X., lono*. 00 to TO W. (Theel, Hlake Heport, 1880). 
Finmark and north to Barents Sea to lat. Tu to 75 X., lono. 21 to 
31 E. (Danielssen and Ivoren, 1882, llotfman, 1882. Sliiiter, 1805). 
Xorthwest of Spitzberoen to lat. 80 X., long. 0 E. (Danielssen and 
Koren, 1882), lat. 81 to 81 15' X., long. 10 to 23 E, (Ludwig, 

1000). Gulf of G(‘orgia, Vancouver Island, British Columbia, Boca 
de Quadra, Xaha Bay, southeast Alaska (^1/5 <///vas'.s' Alaska Salmon 
Investigations, 1*003). 

4. TROCHOSTOMA OOLITICUM (Pourtales), 1851. 

After the examination of a large series of specimens, b'lark, 1004, 
concludes that ^IoIiuhIhi horetdls Sars, l8tjl, is a synonym of the spe- 
cies described by Pourtales in 1851 as (Vu rodotn ^W/V/Vv//y/ and follow- 
ing Danielssen and Koren, isTO, usually given as Troehoxtomn horvide. 

dune 20, 1903. — Two sj)ecimens; Station 4 104; lat. 40 10'30"X.. long. 
123' 35' 40" W.; Ill to 170 fathoms; bottom, temperature 48.3 , soft, 
green mud. Jum* 20. -One sjx'cimen; Station 4108; lat. 40 18' 30" 
Xk, long. 123 40' 12" \\ . ; 157 to 230 fathoms; bottom, temperature 
40.8", soft, green mud. rJuIy 8. — One specimen; Station4237; lat. 55^ 
50' 40" X"., long. 131 40' 38" \V. ; 104 to 1*08 fathoms; bottom, tem- 
])erature 42.0 , greim mud. Jidy *0.^ — One specimen; lat. 55 28' 0" X., 
long. 131'^ 57' 40" W. ; 248 to 250 fathoms; bottom, t(mipei*ature 48.8 , 
hard coral. 

Ihd>it<d ,- — Florida Reed's (Pourtales, 1800). Lesser Antilles (Theel 
Blake Report, 1880). Poilland, Blaine (Nku’rill, 1873). Casco Bay, 
Maiiu‘ (Kingsley, 1001). West of Xorway (Daniedssen and Koren, 1882, 
Ostergren, 1002). Finmark and northward (M. Sars, 1801, Danielssen 
and Koi*en, 1882). South and northwest of Spitzbergen (Danielssen 
and Koren, 1882). Bai'ents Sea (v. ]\larenzeller, 1877, Iloti'man, 1882, 
Danielssen and Koren, 1882, Sliiiter, 1805). Kara Sea (Stuxberg, 1870, 
1880, 1880), Levinsen, 1880, Sluiter, 1895). East of Cape Tscheljuskin 
{Stuxl)erg, 1880). Point Barrow (^lurdoch, 1885). Gulf of Georgia, 
Halibut Bank, Vancouver Island, British Columbia, B(dmi Canal, 
southeast Alaska {AJhainm Alaska Salmon Investigations, 1903). 
The range given by Ludwig. PM)0 (p. 101), as 287 degrees through 
the northern Atlantic Ocean to the Siberian Polar Sea from the 
Florida Reefs (long. 83 W.) to Point Barrow (long. 156 ’ W.) is now 
extended south in the northern Pacific to Vancouver Island, British 
Columbia (lat. 50 X., long. 127 W,). Tlepth from 20 to 050 fath- 
oms, usuall}^ more than 55 fathoms and less than 540 fathoms. 
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5. CUCUMARIA CALCIGERA (Stimpson), 1851. 

1851. J*en1ad(( ralcUjera Stimj’son, }>. 57. 

1867. Pentaeta calvUjera Packakd (cf. Wliiteaves, ]>. 45). 

1867. ( *ncumaria Selknka, p. 650. 

1867. ( \ictitiiaria cak igera Sei.knk A, p. 651. 

1888. Pentaeta calcir/era Ganoxc;, j). 52. 

1900. Cucumarki calcigera Ludwig, p. 146. 

1901. CncAimaria calcigera Clark, j>. 162-171. 

1901a. Caca maria calcigera Clark, }>. 492. 

1901. Pentaeta calcigera Kixgisley, ]►. 164. 

1901. Pentaeta calcigera Whiteaves, p. 45 

(For other titles in tin* synonymy se<^ Ludwig-, 1000, p. 140). 

July 7, lOOel. Four specimens; Station 4201: lat. 55 35' 30" N. 
long-. 131 52' 33" W. ; 82 to 113 fathoms; bottom, temperature 43.0 7 
green mud, slate fragimMits, sponge, rocky. July 8.^ — Two specimens; 
Station 4233; lat. 55 ^ 54' 10" N., long. 13r 45' 58" W.; 30 to 45 fath- 
oms; bottom, temperature, 44.7 , soft, gray mud, rock3^ July 11. — 
Eleven specimens; Station 4240; lat. 55- 27' 57" N., long. 132- 15' 0" 
AV.; lOl to 123 fathoms; bottom, temperatui’e 44.1 , gra}", green 
mud; coarse sand, shells. 

The following description includes an account of the stone canal, 
perforat(‘d plates of the introvert (puristome). supporting rods of the 
tentacles and certain features of the spicules of the bod>' wall, which 
up to this time have not been described. 

Form. — The bod}" is curved like a crescent tapering to both anterior 
and posterior extremities, the latter being much more slender. Often 
the curvature is so increased that the two ends come together. One 
example with the tentacles completely extruded (and thus 15.5 cm. 
long on the dorsal mid-litie) shows the anterior fifth (2.8 cm.), straight, 
of a uniform diameter (0.8 cm.) and devoid of pedicels for 2 cm. from 
the base of the tentacles. This anterior portion is thin and flexible in 
contradistinction to the firm, stifi' main part of the body, and may be 
called the introvert (peristome of Delage and Hiu-ouard, 1003-4). 
When it is retracted the apparent anterior extremity, as seen in most 
alcoholic specimens, is as Theel, 1886 (p. 103), says ‘Lnore truncated” 
than the caudal portion. 

She. — The average measurements of the 17 specimens in the collec- 
tion gives in centimeters: Length from the apparent anterior end of 
the bod}" (the introvert being retracted) to anus, along mid-dorsal line, 
4.3, range 1.7 to 7.7; along mid-ventral line 8.42, range 3.5 to 12.7; 
largest diameter, dorso-ventral 1.45, range 0.7 to 2.2, transverse 1.28, 
range 0.6 to 1.7. 

Color. — AVhite, with tints of cream color to tawny olive in certain 
parts derived from slime which has been deposited, especially along 
the bands of pedicels. Oral disk, clove brown. 
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Tentaclei=i. — Ten, the two ventral :ibout half th(‘ .size of the others 
and arisino- somewhat nearer tlie moutli. Color, mixed wliit(‘ and 
clove brown. 

Genital papilla. — Three millimeters long, coloi'ed like the tentacles. 

PeJicels. — Contiiu'd to the ambulacra; doi*.sal in two zigzag rows, 
ventral in four to five zigzag i*ows towai'd the middle. Smaller toward 
the extremiti(‘s, especially post(M*iorly. Each pedicel is (‘onical, non- 
retirictile, the longest ventrally (i^ to 3 mm.). 

B(xhj ut(1L — Thin (about 0.3 min. thick), .semitrans})arent, tirm and 
rough to the touch from the numerous crowdcal, imbricated spicules. 
In the introvert, especially thin and trans- 
parent with scattered, knobbed plates. 

Bell, 1883 (pp. 481-484), Lampert, 1885 
(p. 14‘2), Liitken, 1857 (pp. 0-7), Maren- 
zeller, 1874 (pp. 11-12), Theel, 1886 (pp. 

103-104), Duncan and Sladen, 1881 (p. 7), 
and Ludwig, 1880> (])p. 278-270), have de- 
scribed the spicules. The last two descrip- 
tions, together with that of Liitken, are es- 
pecially good, but since 1 have found new 
spicules in the introvert and teiitaeh‘s, as 
well as ridges on the perforated plates and 
the disks of the tables, I have concluded to redcscribe the spicailes in 
general. 

Sj^ieules of the hody wall . — TalAex. — Disk flat, very irregular, I’ound 
to four-rayed with all intermediate forms. Four central holes sur- 
rounding the spire constitute a diamond (tig. 5), and vary from 0.02 to 
0.04 mm. in diameter, being generally, but not always, larger than 
the peripheral holes, which vary from O.ol to 0.04 min. In the elon- 
gated and stellate forms the holes, num- 
beilng from four to forty, are in one to 
three rows. The.se rows are usually more 
distinct in the prolongations. 

Fig. 6,-cucuMAEiA CALCIGEEA. SIDE B(‘sitles the Fow.stliere are often addi- 
VIEW OP TABLE FROM THE BODY- tioiud liolcs iiTegularly distributed. In 
MALL. {XI1O5.) circular disks th(‘ holes are in one to 

two irregular rings. Sometimes there are ridges running out from 
the spire onto the rays betweini the rows of hoh\s (Hg. 5). 

Size of (li.sl's in ndllimeters. — Length 0.15 to 0.45, average 0.23; 
width 0.06 to 0.44, average 0.18; diameter of circular forms O.I; 
average width of rays in stellate forms 0.08. 

Spire. — Conical or club shaped (tig. 6); may be solid, but generall}" 
gives evidence of being com})osed of four rods, w Inch, in their more 
or less eomplete fusion, leave from one to four distal hoh‘s, and some- 
times one to two below these. In the young (10 to 15 mm. long) the 





CpPEK SrUFACE OF TADLE FROM 
THE B()I)Y-\VALL. ( • 1102.) 
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spires are present on all of the outer plates as drawn hy Duncan and 
Sladen, 1881 (Plate 1, 6), but in older individuals 1 tind that the 

spires may occur only occasionally. This agrees with the important 
and suggestive results obtained by Mitsukuri, 1891, for Stlchopus 
jap(mlcus Selenka. 

Size of spire in Height 0.06 to 0.1, diameter 0.45. 

Crown generally bears from 6 to 40 teeth, average number 18 (tig. 6). 
In some cases the teeth arise from projections which ma}^ be subdi- 
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Fig. 7.— Cucumaria (^alcigera. Perforated plate of the introvert, a, Upper surface; 

b, PROFILE. (x 166.) 

vided; in other cases the teeth are very small and ditheult to count, 
or, again, they may be almost fused into one mass (tig. 5). 

Diameter of crown in miUimeters, — 0.02 to 0.04, average 0.08. 
Perforated plates, — Smooth, round to four-rayed, holes arranged as 
in the disk of the tables, or irregularly distributed. Sometimes 
ridges arise running between the rows of holes. 

Sh<> of plates in millimetet'S. — Lengtli 0.12 to 0.54, average 0.20; 
width 0.09 to 0.45, average 0.15; thickness 0.008 to 0.03, average 0.02; 
diameter of holes 0.008 to 0.03. 

Spicules of the introvert. — Irregular perforated plates with jagged 
edges and bearing spines (tig. 7//); usnallv more numerous on one 




Fig, s.— Cuccmaria calcigera. Supporting table from a pedicel, a, Upper Surface; 

6. profile. (X 340.) 

face than the other, as seen in the profile view (tig. T/>). The number 
of holes varies from 1 to 21. average 5.4; the number of spines from 
1 to 21, average 11.8, 

Size of plates in millimeters, — Length 0.11 to 0.27, average 0.17; 
width, 0.08 to 0.11; average, 0.09. 

Spicules of pedicels, — No supporting rods other than the support- 
ing tables (tig. 8a-^). 
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Arched, elonpited, wider at the middle, with, four central 
holes and one to four holes in the ends of the two rays (fig. S(f-h). 

Size of iViA' in millimeter -^, — Length 0.09 to O.IT, average 0.13; 
height of arch O.Ol^ to 0.06, average 0.05; width at middle 0.03 to 
0.08, average 0.04; width of ends about one-half of that of middle. 

Sj)ire . — Composed of rods not so much fused as in the tables of the 
bod}^ wall, leaving one proximal hole, none to six distal holes, and 
sometimes a distinct hole l)etween tlu‘ proximal and distal holes (tig. 8). 
The spire is often compressed. The spires are longer and more slender 
than those drawn by Bidl, 1883 (Plate VIII, tig. and Ludwig, 1886 
(Plate VJ, fig. 5). The figures 
of Bell are intermediate between 
that of Ludwig and my own, so 
that I think all mav be taken as 
within the range of variation. I ‘-^-^vtcumakia c auugera. spinose, i-er- 

. . 1 • t FORATEI) TENTAPLE ROD. (X U0|.) 

have otten noticed spires winch 

hav(‘ been broken ott‘ that resemble PelTs figunvs. 

aSAv of xjyire in mill imefer -^,- — Height 0.03 to 0.09, average 0.05; 
diameter at base 0.02 to 0.01, average 0.03; at crown 0.008 to 0.03, 
average, O.02. 

(Srofni, Four to twenty generally simple teeth arise from the end 
and sides (tig. 8/>). The crown may 1h^ compress(‘d or rounded. 

Terminal }>late , — Holes may lie all of tin* same size, or small at the 
cent(U* and larger peripherally, or vice versa. 

Diameter in milHm<'ters, — 0.11 to 0.15, average 0.f2. 




Spicules (f tentacles. — Suiiporting rods of 
very diverse form, occasionally irregular 
plates. The rods (tig. 9) are spinose and per- 
forated. The plates also ma}^ bear spines. 
The spicules are apparentl}' adapted in curva- 
ture and size to the special parts of tlu‘ tenta- 
cles in which they occur. Th(^ plates are 
usually found in the terminal branches and 
resemble those of the introvert, except in 
size. 

Size in mill i meters — Tentacular supp)ortin(j rejds. — Length 0.11 to 
0.T2, average 0.35; width 0.008 to 0.11, average 0.05. Plates 0.06 
to 0.18, average 0.1; width 0.02 to 0.08, average 0.05. 

Calcareous ring. — Of ten rather slender species, each being made up 
of a calcareous network (fig. 10), rather thicker in places, and there- 
fore appearing composite. Radialia shallow-tailed posteriorly, the 
two i)i’olongations extending to the ring canal. Interradialia wedge- 
shaped, pointed anteriorlv. 

Polian vesicle. — One, distended, pear-shaped. Length 0.7 to 1.2 
mm., average 0.85 mm. 




Fig. 10.— Cucumaria calcigera. 
Fragment of calcareous 
RING NETWORK. (X 340.) 
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pwKn<:j:i)iyas of the national museum. 

tho snmll, delicate stone canal bas bc(‘n 
ov(‘rlooke(l. It is single^ >sti*aioht, or convolnted, embedded in tbe 
dorsal nn'sentery until near tbe madreporite, which projects free 
in the cadoni oenoi*ally to tbe right, but in one case to tbe left of tbe 
inesenteiy. Tbe inadi*(‘porite is kidney-shaped (tig, and consists 

of two leaves or valves with thickimed (‘dges as if a round, tbick- 
lipp(‘d disk attached at the center to tbe stone canal bad been once 
folded, so that tbe o})posite edges lie near together, forming tbe distal 
portion of the structure, (b ig. In tbe fifteen specimens exam- 

ined one stone canal bad its terminal part bifid for a short distance^ 
each branch bearing a bead of normal size; another bad, besides tbe 
usual madreporite, two small subsidiary beads, sessile upon tbe main 
tube, a short distance from the distal end. Average length of tbe 
stalk o nun.; of tbe bead 0.8 mm. After treatment with potash it is 

found that at tbe junction 
of tbe madreporite with 
tbe stone canal the cal- 
careous network is com- 
paratively coarse and 
open, but proceeding 
toward tbe peripbeiy tbe 
calcareous threads become 
tinei’ and the meshes 
smaller, until in tbe thick- 
ened rim they are de- 
cidedly finer, densely 
crowded, and clearly 

Fk;. ll.-rrcUMARIA CALCIGERA. StoNE ( ANAL AND MAD- HljU-kcd Off frOlll tllC CCIl- 
REPORiTE. a, Side view; DISTAL VIEW. (X 27.) i i* -i 

tral part ot tbe disk. 

GoihhLs . — In two tufts of simple tnlndes, one either side of tbe 
dorsal mesenbuy. 

Ri'^piratorif — Two, each with small branch given ofi' near the 

(doacal origin. The main stems are in the right and left dorsal inter- 
radii, reaching nearly to tbe anterior end of tbe body, the right being 
slightl}" longer. Tbe branches lie in the right and left ventral inter- 
radii, extending to about the middle of the bod}\ 

Retractor niuscles, — Strongly developed. In comparison the longi- 
tudinal bands are weak. 

Ih(l>itat, — ^Massachusetts (Stimpson 1851, Verrill 186C)). Cape 
Hreton Island, Nova Scotia (Whiteaves 1901). Labrador (Verrill 
1800, Packard 1807). West Greenland to lat. 69^ N. (Liitken 1857. 
Norman 1870, Ludwig 1880). Assistance Bay, hit. 74^ N., North 
American Polar Sea to lat. 75 N., long. 95^ W. (Forbes 1852. Dun- 

can and Sladen 1881). Waigatsch Island, lat. 73^ N, Kara Sea to 
long. 04 E. (Stuxberg 1879, 1886). Ployer Ba}% Bering Sea (Lud- 
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wio* 1SS(3). Berino- Strait (Stiixhero* 1880). (Tims from loiio-. l7o 
W. to loii^. 65 E., two-tliirds circumpolar Ludwig’, llHjO). Pacilic 

Grove, California (Clark 1001a). Naha and YTs Bays, l>ehm Canal, 
Prince of AA^iIes Island, southeast Alaska {AUhffross Alaska Salmon 
1 n ves ti oat i ( ni s , 1 OOM) . 

6. CUCUMARIA CHRONHJELMI Theel, i886. 

June 27, 1003. — One specimen; Quarantine Station, Dock Port 
Townsend, Washington. June 30. — One specimen; Station 4200; hit. 
48- 8' 55" N., long. 122 4P 10" V\". ; 24 to 25 fathoms; bottom, 
temperature 50.3 , rocky, coarse sand, shells. 

The deficiency in figures of the spicuh's in TlieeTs original desci*ip- 
tion is supplied liy Clark, 1001. In the tentacles, the supporting rods 
vaiy in form to irregular plates, and either tln^ lods or plates may 
bear spines, a fact not brought out by Clark's description, or figure. 

Ilahitat , — Vancouver Island (Theel, 1886), Ibiget Sound (Clark, 
1001), Port Townsend, Washington {AVKitro><x Alaska Salmon Investi- 
gations, 1003). 

7. CUCUMARIA VEG^ Theel, 1886. 

August 24, 1003. — OiH^ speciimm from Shakan Beach, southeast 
Alaska. 

This siiecimen, in general agreement with tlie description of Theel, 
188(), has the following measurements in centinaders: lamgth, 2.7; 
dorso-ventral diameter, 1.2; transverse diameter. I.l. Tin' eolor of 
the spt'cimen in alcohol is slate-black around the mouth and anus as 
well as in the dorsal region, shading laterally to mixed light gray and 
smoke gray on the venti*al surface. The tentacles arc' black and the 
ends of the pedicels cream color. Usually, in larger individuals 
esj^ecially, the color is seal-bi*own dorsal ly shading to chocolate ven- 
trally. There are many examples of this sjx'cies in the collections of 
the United States National ^Iiiseum which 1 have' at hand, and, as 
('lark, 11)02, notes, this species is very abundant in tin' North Pacific. 

llahitat , — Bering .Island, Theel Challenger Report, 1S86 k Sitka, 
Pribilof Islands, Copper Island (Clark, PM)2). Shakan Beach, south- 
eastern Alaska {AllKift^oss Alaska Salmon Investigations, PM)3). 

8 . CUCUMARIA FRONDOSA (Gunnerus), lySy.^ 

Synonymy in Ludwig, 1900, ]>. 141-2. 

August 3.— One specimen; Station 4272; Afognak Bay, Afognak 
Island; 12 to 17 fathoms; bottom, sticky mud. August 6. — One speci- 
men; Station 4273; Alitak Bay, Kadiak Island; 36 fathoms; bottom, 
green mud, line sand. 

« Ludwig, 1900, gives 1770 the <late of the German translation instea<l of 1767, tlie 
date of publication of the original <lescription of Gunnerus in Kongl. Veteiiskaps 
Aciid. Hand-lingar for Ar, 1767. 
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Size in millimeters,- Introvert extended, length; speciiinni </, 50; 
greatc^st diameter, :^5; introvert retracted, length, spceiinen />, 90; 
great(vst diameter, TO. 

Spieiiles of ixxly — Irregular perioratt'd plates as descril)ed 

and figured l)v Clark, 1904. 

Calcareous ring. — Well developed when compared v^\t\\ j a po a ica. 

Pollan Vesicle.— \ w 5, one, rather long. In a^ three; one in tlie 
right ventral interradius, one in the left ventral interradius, and one 
in the left ventral radius. 

Stone canal.- Ow., short, in dorsal mesentery, with a single head of 
very closely crowded inadreporites projecting from th(‘ dorsal mesen- 
tei’v toward the oral ring. 

Ludwig, 1900, and Clark, 190L^, 1904, (juestion the occurrence of 
this species on the Pacific coast of North America, but these two 
specimens, with the chief characteis as briefly related above, are, 
beyond question, of the type frondosa as described, for instance, by 
Clark, 1904, page 500. 

JIahitat. ( ?) Florida Re(‘f (Pourtales, 1S09). Massachusetts to Lab- 
rador ((iould, 1841, Aym-s, 1851, Stimpson, 1853, Verrill, I860, Packard, 
1807, Ludwig, 1882, (binong, 1884, 1888, Lampiud, 1885, lAulwig, 
1900, Kingsley, 1901, Whiteaves, 1901, Clark, 1904). Ballins Bay 
(Duncan and Sladen, 1877, 1881). Assistance Bay, Barrow Strait, lat. 
75 N. (Forbes, 1852). West coast of (Treenlandto lat. 09"^' N. (Fabri- 
cius, 1780, O. F. Midler, 1788, Liitken, 1857, Stimpson, 1803, Norman, 
1870), Ludwig, 1882, 1883). Iceland (O. F. M idler, 1788, Liitken, 1857, 
Ludwig, 1883). »fan ^layen (Fischer, 188()). Faroe Islands (Liitken, 
1857, B(dl, 1892, Sluiter, 1895, Ilorring, 1902, Schmidt, 1904). South 
from Scandinavia to Kattegat (L)id)en and Korea, 1840). Coast of 
Norway, south to Hardanger fjord, lat. 5t0 N. North to North Cape 
and Fin mark (Gunnerus, 1770, O. F. Miiller, 1800, Diiben and Korea, 
1840, ^1. Sars, 1850, 1801, Liitken, 1857, ^FAndrew and Barrett, 
1857, Lampert, 1885, Kiikenthal and Weissenborn, 1880, Grieg, 1889, 
and 1890, Nordgaard, 1893, Sluiter, 1895, Ostergren, 1902). Baren 
Island (Danielss(m and Korea, 1882). Shetland Islands (Forbes, 1841, 
Dal 3 udl, 1851, Ludwig, 1882). Orkney Islands (Bell, 1892). Coast of 
Scotland (Forl)es, 1841, Dalyell, 1851, Mdntosh, 1875, Bell, 1892). 
Ireland (Thompson, 1840, 1844, Theel, 1880. Southwest Pnigland to 
lat. 50 N. (Bell, 1892). Spitzbergen, to lat. 80 N. (v. Ileuglin, 1874, 
Ljungman, 1879, Ludwig, 1900). BarenFs Sea (Sluiter, 1895). Mur- 
man (‘oast (darzynsky, 1885, Pfeifer, 1890). Kara Sea (Levinsen, 1880). 
Point Franklin, Alaska (Murdoch, 1885). San Francisco (Ayers, 1855). 
Admiralty Inlet, Port Townsend, Washington, Afognak Island, 
Kadiak Island {AlhatrosM^ Alaska Salmon Investigations, 1903). 
Ludwig, 1900 (p. 143), gives this speci(\s as two-thii’ds circumpolar. 

Deptli 0 to 218 fathoms; usually lives in from 2 to 30 fathoms. 
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9. CUCUMARIA JAPONICA Semper, 1868. 

1868. Oucumaria japonicn Semper, }>. 236. 

1885. Oucumaria japonica Lampert, p. 143. 

1886. Oucumaria. jajumica Theel, }>. 110. 

1900. Oucumaria j((ponica Ludwk;, J). 143. 

1902. Oucumaria japonica Clark, p. 562. 

June 20, 1903. — Three specimens; Station 4205; hit. 48 8' 10" N., 
lono-. 122 41' 48" W,; 15 to 2() fathoms: l)ottom, temperature 50.8 5 , 

rock, shells. August 24. —Ou(‘ specimen: Station 4302; otf Shakan, 
Sumner Strait, southeast Alaska; 169 to 212 fathoms; bottom, tem- 
perature 44. 2 A blue mud. Without data- — two specimens. 

Si^e in inUJimeters , — Introvert extended; Icmgth: specimens e, 55; 

170; greatest diameter, 19; 5, 38; introvert retraeted, length, t\ 
24; r/, 33; c, 40;/’ 170; greatest diameter, c, 15; /, 19; e, 20; /‘, 65. 
Individuals h and /nui}" be taken as adult and th(‘ others as 3 ^)ung. 

CoJoi\ — Dark, or light, tint of ecru-drab, e, heliotrope-purple, 
from which as a natural color, the ecru-drab might result after loss 
of color in alcohol. 

Sj>huli S of body iralh — Perforatcal plates of irregular form and size. 
In most of the specimens, as shown in sections, the large, radiall}" 
placed, perforated plates ai*(‘ massi^d near the opening of the cloaca, as 
descril)ed hy Semper, 1868 (IMatc XXXIX, tig. 3). Clark, 1902, did 
not find these large plates in his four specimens, which otherwise agree 
with the deseri|)tions given by Scmiper, 1868, and Lampeil, 1885. 

CidcarcoaH ring , — In form like frondouo^ l)iit very dedicate and 
generally great!}" reduced, not, however, to the mere vestige descrileed 
by Semper. 

Polian reside . — Five specimens with one Polian \ esicle, longer than 
the l)ody, the terminal portion turned forward and coiled among the 
gonad tubes and branches of the respiratory trees. Length in 5, 200 
mm.; f 354 mm. Since usually but one Polian vesicle has been given, 
it is worthy of note that has 4, one in the right venti’al radius, 
one either side of the mid-ventral radius, and one in the left dorsal 
interradius. 

Stone eaneds. — Length in m U I imeters . — As generally twisted , 3 ; when 
straightened, 5; madreporite, 1. Number eunl 1 ovation. — 5, in right 
and left tufts at edge of base of Polian vesicle; d^ 6, around base of 
Polian vesicle; c, 9; c, 18, scattered around oral canal; 5, 95; /*, 140, 
closely crowded in a row around the posterior margin of the entire 
oral canal. This increase in number accompanies growth, which is 
strikingly demonstrated in the large number of canals in the adult. 
This fact I have shown for other Holothiiidans in a recent paper 
(Edwards, 1905). Form. — Simple, or distally l)itid or tritid, each branch 
bearing a small madreporite. Stone canal twisted, sometimes two 
twisted together, or, again, two may be united at the base. 
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Japan (Semper, 1S6S). Gulf of Georgia (Lanipert, 1885). 
Sitka (Clark, Sliakan, Summer Strait, southeast Alaska 

tross Alaska Salmon Jnv('stigations, 1908). 

lo. PANNYCHIA MOSELEYI Theel, 1882 . 

1882. Pannychki moseleyi Tiieel, pp. 88-90. 

(?) 1894. Pannyrhia ino.^elcy I \iir. hoiriee Ltdwig, pp. 95-99. 

1901. P^mnycJrm viostieyi ^LViTKR, jijl 71-72. 

July 81, 1908. — One speeinien; Station 4265; lat. 50"^ 56' 80" ]S., long. 
186 lo' 0" W.: 500 fathoms; bottom, temperature 38.2^, green mud, 
rocky. 

Form , — Flattened ventrally, arched dorsall}\ 

Dhi\enmon.^ of hody . — 97 mm. long: 18 mm. wide; 10 mm. dorso- 
ventral diameter. 

Color. — In alcohol heliotrope-purple above, white below. Pedicels 
and papilla? whitish, ends- cream color. Tentacles like the body on 
the stalks, but with the ends cream coloi-. 

Nuiid)('r of tentacles. — Twenty, three broken otf. 

Distrihution of pedieeh. — Thirt}"-two in the right lateral ventral 
radius. Twenty-eight in the left lateral ventral radius. In both of 
tliese rows the posterior pedicels are smaller. Twenty-four in the 
mid-ventral radius. 

P((pfllci\ — Length, 10 mm.; diameter, 0.4 mm. About 170 on each 
side of the biviiun, being somewhat thicker along the radii. In the 
middle third ot the mid-dorsal region there is a naked longitudinal 
space only 2 mm. wide. At the extreme anterior end of the biviiim 
there are three papilhe on either side and in the line of the madreporic 
papilla one on eitlier side, each with a stitf tirm wall, thicker ba.se (I 
mm. diameter), and with the stalk colored heliotrope-purple. 

Arnyyallm.—Oi the pedicels, (‘overed in the body-wall. Of the 
papilhe, branched, projecting into the coelom. 

Thkdness ofljody trail. — A'entrally 0.5 to 2 mm. 

Calrareoim spJmdr.s. In general like those described by Theel, 1882, 
and for the details I refei- to his paper. 

Spicules of the hody trail . — In the biviiun are found the lai’ge wheels 
of 13 or 14 spokes, but no spicules similar to the small wheel shaped 
plates or small round plates with 85 to 50 hoh's. In tli(‘ triviuin, to 
the contrary, the first-mentioned large w1hh4s are lacking, while the 
small wheel-shaped plates and perforated plates Avith many holes, 
together with straight or arcuated, simple oi* branched, spino.se sup- 
j)orting rods are present. 

Spietdes of the and)\dan‘id ajtpctulayes. — Pedicels. Large wheels, 
small wheel-shaped plates, small round perforated plates, simple or 
branched, spinose supporting rods, large irregular plates at the tot) of 



NO. 



NORTH PACIFIC HOLOTHURIANS— EDWARDS. 



(‘>8 



the processes, terniinji] plates witli nmnerous hol(\s in sev<‘ral Iji 3 ^(‘rs, 
and net-like bodies with wide, irreonlar meshes. 

PapUhe. — Scattei'ed small wheel-shaped plates and simple or 
branched spinose sii}>portino' I’ods, with some of the lai’ge wheels near 
the tips. 

TentacJi '}^, — Maipy of the laroe wheels and small wheel-shaped plates 
in the stalks, but in the disks onl}" the last, tooetlno’ with crowd('d 
spinos(‘ supporting* rods. 

CahuiTfOKs r/;^f/.~ltudimentaiT, fragile, spong}*; its true foian not 
distinct. 

PoJhin cosv'c7os‘. — Two, each mm. long, l.b mm. diameter, Avith a 
common l)ase for 3 mm. 

Sto 7 ir (uniaL — Phids in dorsal madi'eporic papilla. 1 mm, in diameter, 
h mm. posterior to the tentacles; a clear, slightly A\d}itish, spherical 
bod}", of no particular structure. 

— On either side of dorsal mesenteiT one long (TO imn.) 
tube, giving ott' richly branched lateral branches. The gonaduct opens 
10 mm. posterior to the tentacles. 

C(mij>(traflre . — The one individual al)Ove extends the geographical 
disti'ibution of this species from one extreme of tin* Pacitic to the 
other. From the three records now published, together with the 
above description of the AU>atro-'<s specimen, it is dillicult to say 
whether there are several varieties of Theel's type or just on(‘ very 
variabh‘ species. The descriptions of PiumprltJa tuofieJcyJ Thc(d, 
given by Theel, Sluiter, and myself, and of P. moseley! var. 

Ludwig agree Avell enough and so intergrade as to constitute the one 
spiH*ies. Because of the inadecpiate description, the position of Pau- 
}n/c/un iroo(l~iuH>'<ouf Walsh, 1891, given by the author as (‘loselv alli(‘d 
to P. ^//e.sv7r/// Theel is very uncertain, as both Ludwig (pp. 95-9^) and 
Sluiter (p. 72) have indicated. 

T^udwig established his variety upon the smaller nmn])ei* of pedicels 
in the mid-ventral radius and the presence of three genital tubes, 
instead of one, on each side of the dorsal mesentery. The number of 
pedicels depends upon growth, although Ave haA*e, as A et, no exact 
formula for the detei’inination of the age of a llolothui'ian. The size, 
of course, in a general AAxa}" gives some idea of age and maturity, as 
Mitsukuri, 1903, found in the case of StuAiopN.^ Selenka, 

and, as I have demonstrated in recent studies (1905), of IJoJotlnfrla 
foridami Pourtales and II, ntra Jaeger. 

While in general, as LiuLvig suggests (p. 1>8), the number of api)cnd- 
ages iiKU-eases Avith size and age, }*et mv s])ecimen, Avith a length 
included in LudAvig\s smallest class (GO to 175 mm.), has a largei* 
number of lateral pedicels than even TheelV tvi)c. T1 k‘ number of 
mid- ventral pedicels in my specimen (2-1) agi’ees exactly with that of 
Sluiter, and both are intermediate between Theers type (55) and Lud- 
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Avig\s variety (2-14). Considering* tlie variation recorded for the ped- 
icels. it is doubtful, with our present knowledge of the species, if a 
variety should be established upon this l)asis. The presence of three 
genital tubes instead of one on each side of the mesenteiT. since in 
both cases they are of the same form, might also l)e taken as within 
the possible limits of variation and growth. Upon comparing my 
specimen with TheeFs drawing (Plate XVIU fig. 2) I was impressed 
with the different appearance it presented. Instead of the rather 
scattered papillie showing considera))le inecpiality in size and the long, 
broad, naked mid-dorsal space, as pictured by TheeFs artist, my spec- 
imen gives the impression of more nearly- equal, more slender, shorter, 
and crowded papilla'. This impression is borne out by TheeFs count 
of 100 papilla on each side of the l)ack, while I found about 170, and 
the length of the papilla^, which he gives as 15 to 20 mm., while 10 
nun. is the longest in my specimen. Thus, in respect to form and 
distribution of papilla', TheeFs type is one extreme and my specimen 
the other, with Ludwig’s (Plate X, fig, 2) intermediate. The anterior 
dorsal t ransverse, thin, lobe-like extension of the skin, sending out 
several processes” of Theel (p. 89) is probably represent(‘d by the 
stifi- walk'd, heliotrope-purple colored papilhe, each with a base (1 mm, 
in diameter) twice the width of the ordinary papilla and arranged 
three on each side at the extreme anterior end, with an additional one 
on ea(*h side in the line of the madreporic papilla. The two Polian 
vesicles, with a common base in my example, may easiU be regarded 
as a variation, as also the smaller size and lack of structure shown in 
the madreporic papilla when the latter is compared with Ludwig's 
specimen. The characters of Sluiter's two specimens are in general 
intermediate between those of Theel and Ludwig. 

II. STICHOPUS CALIFORNICA (Stimpson), 1857. 

June 20, 190J. — Two specimens; Station 4193; hit. 49 20' 30" N., 
long. 123" 35' 40" W.; 18 to 23 fathoms; bottom, temperature 50.3", 
green mud; fine sand. June 20. — Two specimens; Station 4197; lat. 
49 20' 34" X.,long. 123 35' 54" W.; 31 to 97 fathoms; bottom, tem- 
perature 46. 8*^, sticky, green; fine sand. 

In these four small specimens (length 3.5 to 4.5 cm.) the gonads are 
not developed, but the spicules and other characters agree so well with 
what there is in the meager original desciiption of Stimpson, 1S57, and 
the much better characterization of Clark, 1901, that I have little 
hesitation in this determination. 

Hahitat , — Tomales Bay, Pacific coast (Stimpson 1857). Pacific 
(irove, California (Clark 1901a). Sitka (Clark 1902). Gulf of Georgia, 
\hincouver Island, British Columbia (Alhatnm Alaska Salmon Inves- 
tigations 1903). 
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12. STICHOPUS CHALLENGER! (^Theel), 1886. 

Jul}^ T, 1003. — Three ^^peeimens; Sttitioii -Il^OO; Iiit. 55' 35' 13" N., 
lono*. 131 ' 50' 11" W. ; 108 to 240 fathoms; bottom, temperature 42.4 , 
rocky. August 14. — One specimen; Station 4280; Oyak Bay, Kadiak 
Island; 74 to 80 fathoms; bottom, temperature 42.2 k mud. 

Augustl5. — One sp(‘ciinen; Station 4201; lat. 57 45' 0" X., long. 154 
2' 30" W.; 48 to 05 fathoms; liottom blue mud, sand, gravel. August 
15 . — One specimen; Station 4203; lat. 57 45'0"X.,long. 154- 12'0" W.; 
100 to 112 fathoms; bottom l»lue mud, tine sand. 

The stud}^ of these six individuals of Stic/u)j)f/s chdllnujcri., which 
Theel described from single slightly macerat(‘d siieeimen,"’ gives 
an opportunity to add a few things to the admirable description of 
that author. It is of inten^st that TheeFs specimen, found in lat. 40"^ 
53' S., long. 51 52' E., gives the two regions now recorded for this 
species on opposite sides of the earth. 

Size in centimeters: Length, 5.1 to 18.8; avei’age, 12.3; 
dorso-ventral diameter. 1.2 to 2.3; average, 1.8; transverse diameter, 
2.0 to 3.2; average, 2.7. 

Color.~l\\ alcohol; three specimens brownish drab dorsally, shading 
to light hair l)rown, or white, ventrally; the other thrive heliotrope- 
purple dorsally, shading to lavender ventrall^x 

Tentacles. — Xonretraetile; four specimens with 20 and two with 19 
(TlieeFs example had 19). Color cream-butf. Ampulhe extremel}^ 
short, the longest being 3 mm. 

(rtuHal papilla. — Inconspicuous, at most 1.5 mm. high, 0.5 to 1.4 
cm. from base of tentacles. 

Pedicels. — Ventral, nonretractile, white, with cream-color ends. 
Three specimens have two rows the entire length of the ambulacra. 
In one specimen the two lateral ambulacra have two rows and the mid- 
ventral is partly with two and partly with four rows. The othei’ two 
spi'ciinens have four rows in the mid-ventral ambulacrum in the middle 
of the body. This increase in number of rows is obviously due to con- 
traction and is of interest in relation to TheeTs description of the 

median series, composed, apparently, of about four rows of pedicels 
on the postei'ior half of the body; anteriorly the odd ambulacrum 
carries only two rows of pedicels.'’ 

Papillae. — Dorsal, usually the most anterior are longer and form a 
fringe projecting in front of the body. Length, 0.6 to 1.7 mm.; 
average, 1.1 mm. 

Color. — Stalks, like body; some of the ends, white. 

Body icall. — Rough, 0.1 to 5.0 mm. thick; average, 2.2 mm. 

Spicuhs of the hody (rail . — In addition to the structures described 
by Theel, occasionally the fom*-rayed forms have the ends of the rays 
joined to make perforated disks of tables. 
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An incomplete table is shown in TheeTs ligurc. All stages between 
the simple bifurented, or perforated, ends of the ra3^s to the completed 
disk ma\^ be observed. Theel's suggestion that the two C-shaped 
deposits he observed l)elonged to another species is i)ornc out bv the 
absence of aipy such spicides in the six Alhatrosx specimens. 

Sp/enh s of the tentade ^. — Tlie supporting rods (tig. 12) vaiy greatlv 
in size and degree of curvature. Thev may be straight oi‘ form a 
semicircle, or the curvature luav be represented bv an acute angle. 
Generali V the ends are perforated. The rods are smallest at the tips 
of the tentacles. 

She of rods in milVnneter .'^. — Length of chord, 0.0b to 1.4; width 
of rod, 0.008 to 0.08. 

Pollan vesiele . — Onlv one in each of the six individuals in contradis- 
tinction to Theebs, which had tv o. 
Form, cvlindrical. Length. 11.0 to 
24.0 mm.; average, 13.5 mm. 

Stone canah — Single, in doi‘sal 
mesenterv with madreporite adher- 
<mt to coeloniic epithelium. Length, 
b.O to 18.0 mm.; average, 13.0 mni. 
]\ladi‘eporite, disk formed (in one 
case spherical) with stone camd attached to one edge. Diameter, 1.0 
to 3.0 mm. 




(lonads , — In both sexes like a string of beads. Gonaduct accompa- 
nies the stone canal anterioi-lv. joining the genital papilla just posteiaor 
to tlie madreporite. Five specimens vere females, one mahv 

Pcsj)i rotor f/ tries. — Pi’esent in three specimens, with two branches 
as described by Theel. except in one individual, which has thi*ee. 
Length, trunk. 5.0 to 12.0 mm.; average. 8.0 mm.; longest branch, 
30.O to 50.0 mm.; avei‘ag(‘, 30.7 mm.; shortest branch, 23.0 to 43.0 
mm.; average, 3o.T nun. 

Ilahitnt. — Lat. 40 53' S.; long. 51 52' E.; depth. 550 fathom> 

(Theel, ChaUioajer Hep^ort, LssOj. Naha Lav, Belmi Canal, southeast- 
ern Alaska, l\vak Bav, Kadiak Island, Shelikof Strait fSdhatross^ 
Alaska Salmon Investigations. 11M)3). 
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